Introduction {#sec1-1}
============

Dengue fever is the most significant arbovirus infection in Malaysia and tropical countries with an upward trend from 44.3 cases/100,000 population in 1999 reaching 181 cases/100,000 population in 2007.\[[@ref1]\] WHO estimates that about 2.5 billion people are at risk of dengue. The dengue virus, a member of the Flavivirus group in the family Flaviviridae, is a single-stranded enveloped RNA virus. The 1997 WHO classification divides symptomatic dengue infection into dengue fever, dengue hemorrhagic fever, and dengue shock syndrome.\[[@ref2]\] In 2009, WHO suggested a new classification and divided dengue fever into dengue with or without warning signs and severe dengue.\[[@ref3]\] Expanded dengue syndrome is a new category introduced by WHO recently to include unusual presentations of dengue fever with severe organ involvement including severe neurologic complications.\[[@ref4]\] The dengue virus may rarely cause encephalopathy and encephalitis where the incidence has been found to vary between 0.5% and 6.2%.\[[@ref5][@ref6][@ref7]\] There are several pathologies that may cause encephalopathy including intracranial hemorrhage, hyponatremia, cerebral hypoxia, cerebral edema, liver failure, and renal failure.\[[@ref5][@ref8]\] Other than the obvious coagulopathy, platelet dysfunction, and thrombocytopenia, vasculopathy may be a contributor to the intracranial hemorrhages.\[[@ref5][@ref8]\] Dengue fever with intracranial hemorrhage has high morbidity and mortality however studies are few.

Case Report {#sec1-2}
===========

A 47-year-old man presented with fever, headache, and myalgia for 7 days associated with vomiting and hematemesis of three episodes. He had reduced consciousness and suffered an episode of generalized tonic-clonic seizure on the day of the presentation. On initial assessment, his Glasgow Coma Scale (GCS) was E1V1M3 with unequal pupils of the right 3 mm and left 2 mm. The patient was hemodynamically stable with a pulse rate of 82, blood pressure of 148/87 mmHg and he was febrile with a temperature of 38.7°C. He was intubated and stabilized. Following that, his computed tomography (CT) brain revealed left thalamic bleed and right frontotemporoparietal acute subdural hemorrhage 30 mm in thickness with compression of adjacent brain parenchyma and the right lateral ventricle. There was midline shift of 20 mm to the left and effacement of basal cisterns \[[Figure 1](#F1){ref-type="fig"}\].

![Acute right subdural hemorrhage with midline shift of 20 mm to the left and effacement of basal cisterns](AJNS-13-56-g001){#F1}

The first blood tests on day 7 of fever recorded a total white cell count of 4.53 × 10^9^/L, platelet count of 31 × 10^9^/L, hematocrit 42.7%, and a lymphocyte count of 1.40 × 10^9^/L. International normalized ratio (INR) was 2.63 with activated prothrombin time (APTT) 40.5 s. Nonstructural protein (NS1) antigen test was positive, dengue IgM negative and dengue IgG positive.

Coagulopathy and thrombocytopenia were treated with transfusion of fresh frozen plasma and platelet concentrate. The patient was sedated for cerebral resuscitation. The platelet count improved to 56 × 10^9^/L and the INR reduced to 1.2 with APTT of 34.5 s. Unfortunately, the pupils were both dilated (5 mm) and were nonreactive prior to operation.

An operation was attempted 8 h after admission. A right decompressive craniectomy, evacuation of blood clots, external ventricular drainage catheter insertion, and fascia duraplasty was done.

Postoperatively, pupils remained 5 mm and nonreactive with GCS of E1VTM1 without sedation. There was no cough or gag reflex present. A repeat CT brain postoperation showed generalized cerebral edema with loss of grey-white matter differentiation, effacement of sulci and basal cisterns, bilateral thalamic bleeds, and midline shift of 10 mm to the right. Soon after, the patient\'s hemodynamic status deteriorated and required inotropic support. The patient died on the 3^rd^ day of admission.

Discussion {#sec1-3}
==========

Lab diagnosis of dengue {#sec2-1}
-----------------------

Laboratory suspicion of dengue fever strongly rests upon the finding of leucopenia and thrombocytopenia.\[[@ref9]\] Laboratory confirmatory tests include antibody detection (serology), virus isolation, detection of virus genetic materials (polymerase chain reaction), and detection of dengue virus protein through NS1 antigen.\[[@ref1]\] Even though the IgM capture enzyme-linked immunosorbent assay is the most widely used serological test, it has been shown that in secondary dengue infections, IgM was only detected in 78% of patients after day 7 in one study.\[[@ref9]\] Another study proved that if IgM was the only test performed, 28% of the secondary dengue infections would be undiagnosed.\[[@ref10]\] IgG, however, was detected in 100% of patients after day 7 onset of fever.\[[@ref9]\] NS1 antigen detection rate is better during the early phase of the disease and drops from day 4--5 of illness but there are studies in which the NS1 antigen may be detected until day 14 of illness.\[[@ref11][@ref12][@ref13]\] The laboratory data for this patient where NS1 antigen test was positive, dengue IgM negative and dengue IgG positive on day 7 of fever is highly suggestive of a secondary dengue infection.

Will surgery change outcome and when should it be done? {#sec2-2}
-------------------------------------------------------

The question of whether surgery should have been done for this patient is difficult to answer. On one hand, the bleeding tendency during surgery would be disastrous if bleeding cannot be controlled, on the other hand, the threat of a progressive increase in intracranial pressure with subsequent herniation and brainstem compression is not to be taken lightly. It is unclear whether these cases should be treated similarly to other spontaneous intracranial hemorrhages. A few cases have illustrated that surgical treatment may be superior to conservative management, but further studies on this subject will be needed.\[[@ref14][@ref15]\] The other question that needs to be answered is about the timing of surgery. Should patients be operated on immediately with only platelet cover despite the low platelet levels.

Recommendation for platelet transfusion {#sec2-3}
---------------------------------------

The utmost concern whether surgery is feasible or not is the platelet level in patients with dengue fever where thrombocytopenia is usually severe. However, when intracranial hemorrhage is present, there is no clear evidence as to when platelets should be given. Guidelines for platelet transfusion thresholds in thrombocytopenic surgical patients and patients undergoing invasive procedures are largely based on expert opinion and clinical experience. The current agreement for neurosurgical procedures is 100 × 10^9^/L.\[[@ref16][@ref17]\] In one study, a perioperative platelet count below 100 × 10^9^/L in patients who failed to respond to platelet transfusions had a higher risk of postoperative hematoma formation.\[[@ref18]\] Prophylactic transfusions of platelet are not recommended as it does not change or reduce the bleeding outcome in patients with dengue hemorrhagic fever and may increase the risk of pulmonary edema.\[[@ref19]\]

When should a computed tomography scan be done? {#sec2-4}
-----------------------------------------------

A headache and vomiting are among the most common manifestations of dengue infection and yet may also be the only symptom of intracranial hemorrhage in these patients. It is definitely not feasible to screen all patients with dengue infection with a brain CT. Focal neurological deficits, reduction of consciousness, and seizures would warrant further investigations but these presentations may only be present when the intracranial bleed is too severe to treat. We, therefore, suggest that fundoscopy should be done for all patients with dengue fever to detect papilledema from high intracranial pressure. Although there is evidence that papilledema is associated with increased intracranial pressure in severe head injury,\[[@ref20]\] further studies will be needed to determine the sensitivity and specificity of this examination in detecting intracranial bleeds in severe dengue fever.

Conclusion {#sec1-4}
==========

We believe that this rare case of intracranial hemorrhage in a patient with dengue fever has highlighted the deadly severity of this rare complication in dengue infected patients. Future research in needed on the best management strategy as the number of cases of severe dengue is increasing.
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